Background: The terms "dementia" and "Alzheimer's disease" are often wrongly used as if they were synonyms. Dementia is a clinical syndrome whose main element is memory impairment; it is due to Alzheimer's disease in more than 75% of cases. Alzheimer's disease, on the other hand, is a neuropathological entity that is characterized by a protracted preclinical phase followed by the onset of slowly progressive dementia.
A
lzheimer's disease is the best-known of all medical eponyms, among physicians and the general public alike. Primary care practitioners today are increasingly likely to see patients in their ninth decade who wish to know, or whose families wish to know, whether an observed decline of memory might be the first sign of Alzheimer's disease. In Germany, there now live more than one million persons suffering from dementia (1, e1) ; dementia affects one in twelve persons over age 65, and one in three over age 90. Beyond age 65, the prevalence of dementia doubles for every 5 years of life (e1).
The clinical syndrome called dementia consists, by definition, of an acquired impairment of memory and cognition that diminishes the sufferer's ability to cope with activities of daily living and that has been present for at least six months (Box 1). The ICD-10 criteria for dementia specify that, for a diagnosis of dementia to be made, the presence of an impairment of consciousness (as in delirium or transitional syndrome) or a depressive disorder must be excluded. As the ICD-10 definition of Alzheimer's dementia (AD) is rather imprecise, its DSM-IV definition still has a useful role in practice: this diagnosis, according to the DSM-IV, requires not just a severe impairment of memory, but at least one other type of cognitive deficit (aphasia, apraxia, agnosia, impairment of executive functions) of insidious onset, as well as the absence of other major cerebral, extracerebral, substance-induced, or psychiatric disease.
A current S3 guideline on dementia has just been issued by the German Society for Psychiatry, Psychotherapy, and Neurology (Deutsche Gesellschaft für Psychiatrie, Psychotherapie und Nervenheilkunde, DGPPN) and the German Society for Neurology (Deutsche Gesellschaft für Neurologie, DGN) (e2), in collaboration with the Association of Scientific Medical Societies in Germany (Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften, AWMF) and with the acquiescence of other relevant medical societies (e3). Previously, in 2008, a guideline was issued by the German College of General Practitioners and Family Physicians (Deutsche Gesellschaft für Allgemeinmedizin, DEGAM) (e4). The current article is based on a selective review of literature retrieved by a Medline search dating from the years 2005 to 2009, as well as on major older publications and the guidelines of the German-language medical societies.
The authors devote particular attention to issues of early diagnosis, screening, clinical manifestations, and the importance of dementia in primary care (key words: dementia, Alzheimer's disease, mild cognitive impairment (MCI), biomarkers in cerebrospinal fluid (CSF), imaging techniques).
The neuropathology of Alzheimer's disease 60% of demented patients manifest the typical pathological findings of Alzheimer's disease-amyloid deposits and neurofibrillary tangles-, without any other abnormalities in the brain, while a further 15% have these findings accompanied by brain damage of vascular origin. Dementia due to vascular lesions alone is rarer, accounting for fewer than 15% of cases (e2). Lewy-body dementia (usually accompanied by parkinsonism and marked fluctuations of consciousness) and frontotemporal lobar degeneration (FTLD) each account for about 5% of cases of dementia. According to epidemiological data, dementia is secondary to another disease in fewer than 5% of cases; causes in this category include endocrine disorders such as hypothyroidism and hyperparathyroidism (e2, e3) .
Amyloid plaques and neurofibrillary tangles are the two lesions of Alzheimer's disease that can be seen under the light microscope; they were first described by Alois Alzheimer in a lecture in Tübingen, Germany, in 1906 (2) . Amyloid plaques consist of a pathologically processed amyloid protein, the amyloid beta peptide (Abeta). Neurofibrillary tangles are formed by the aggregation of hyperphosphorylated tau proteins into paired helical filaments (PHF). Both of these processes are associated with loss of synapses and, ultimately, with death of neurons. Activated microglia (already described by Alzheimer as "small glial cells") are found in and around the amyloid plaques. Microglia, like the macrophages of other organs, are derived from the myeloic cell line. They may play a mixed role in dementia (3) . On the one hand, they can be neurotoxic; on the other hand, they can also remove Abeta from the brain (3) .
The progressive deposition of neurofibrillary tangles has been divided into six stages by Braak and Braak (4) . The clinical diagnosis of Alzheimer's disease is usually made when the neuropathological changes have reached stage III to VI. In the transentorhinal stage (Braak stages I and II), the deposition is still restricted to the entorhinal cortex and the parahippocampal cortex, which play a role in the formation of memories and the identification of odors. Disturbed function in these areas probably underlies early clinical changes of Alzheimer's disease, including delayed memory recall and odor identification (e5).
Mild cognitive impairment (MCI)
The identification of Alzheimer's disease before Alzheimer's dementia arises would be a precondition for the development of (as yet nonexistent) interventions to prevent, or at least delay, progression of the disease to dementia. The appearance of overt dementia is The typical progressive course of Alzheimer's disease, starting with a preclinical phase lasting several years before overt dementia develops. Patients in the preclinical phase often have (amnestic) MCI combined with hyposmia and/or a depressive mood disturbance. Impairment of activities of daily living appears at dementia onset; later on, further cognitive disturbances arise, such as aphasia, agnosia, apraxia, and/or impaired executive function. MCI = mild cognitive impairment There is current debate over the significance that ought to be attached to patients' own complaints of impaired memory as a potential predictor of incipient dementia (e6) . Persons aged 50 to 70 with subjective memory impairment often have normal findings, even on highly refined neuropsychological tests. Such persons often complain of stress and show more somatoform and depressive symptoms than other persons, yet they do not develop dementia after multiple years of observation (6) . On the other hand, some persons over age 70 without symptoms of stress or subclinical depression, who possess a good capacity for selfobservation, and who report a loss of memory despite normal findings on screening tests, may indeed go on to develop dementia in the ensuing years (7) .
If the patient or a third party report impaired memory, then psychological testing should be performed to obtain objective and quantitative findings that can be compared with those of normal individuals of the same age and educational status. Poor test performance in the absence of other explanatory factors, e.g., an attention deficit iatrogenically induced by the use of antihistaminic or anticholinergic drugs, is taken as evidence of an amnestic MCI, as defined by the Petersen criteria of 2004 (Box 2; for differential diagnosis, see the Table) . There are, however, other definitions of MCI and its subtypes that are currently in use (5, 8, e2) .
The risk that MCI will progress to dementia within one year is approximately 10% to 15%, and even higher-up to 25%-if other conditions such as depression, sleep disorders, and damaging use of benzodiazepines or alcohol can be rigorously excluded (8, 9) . Clinical studies reveal that progression to dementia usually occurs within a few years of the diagnosis of MCI, yet half of persons with MCI do not go on to develop dementia even over the long term (10 years), especially when MCI is diagnosed before age 70 (e7). The prevalence of MCI among patients over age 75 in a general medical practice is 15% to 20% (10) . The strongest predictors for MCI progression are the extent of cognitive impairment revealed by more extensive testing (e8) and the findings of CSF examination and positron emission tomography (PET). The most important genetic factor for late-onset Alzheimer's disease is the apo-E epsilon-4 allele (11), which is carried by about half of all demented patients. Nonetheless, genotyping to detect this allele is not currently performed in clinical practice, as the result would have (as yet) no therapeutic implications. Only 0.5% of patients with Alzheimer's dementia suffer from familial Alzheimer's dementia (FAD), a disorder that becomes clinically manifest before age 60 and can be caused by a number of single-gene mutations (11) .
Diagnostic evaluation for (amnestic) MCI requires psychological testing and is, therefore, timeconsuming. It is best performed in a specialized memory clinic where follow-up testing can also be performed. Many such clinics offer patients the opportunity to participate in trials of interventions, both pharmacological and non-pharmacological, that might delay the progression of MCI to dementia.
The practical approach to diagnostic evaluation
A two-step approach to the diagnostic evaluation of dementia has proved useful in both general and neuropsychiatric practice (12, e2-e4) . First, it is determined whether the patient has the dementia syndrome, as defined by the ICD criteria (Box 1). Second, the etiology is narrowed down. The initial diagnostic step is the systematic collection of all relevant medical historical and clinical data (12):
• the patient's own description of the symptoms and past history The MMSE (e9) tests various types of cognitive performance and takes 10 to 15 minutes to complete. One of its elements is a list of only three words, which the subject is asked to recall a few minutes later. Nonetheless, the MMSE is widely used to label the severity of dementia of Alzheimer's type (mild, 20 to 26 points; moderate, 10 to 19 points; severe, 9 points or less) (e3). When used in general practice, the MMSE has been found to have 78% sensitivity, 88% specificity, a positive predictive value of 54%, and a negative predictive value of 96%. When used in specialized settings and memory clinics, it has 80% sensitivity, 81% specificity, a positive predictive value of 86%, and a negative predictive value of 73% (13) . Thus, the main usefulness of the MMSE in general practice is as a test for the exclusion of dementia. Its use as a single measure in specialized settings is not justifiable, in view of the high prevalence of mild dementia of various types. The MMSE cannot be used to diagnose MCI.
DemTect
The DemTect TM contains a ten-word list for later recollection (thus, a much longer list than the MMSE) and avoids direct questions regarding place and time. It takes 8 to 12 minutes to complete and is thus moderately time-consuming; it does not contain a drawing task. Its sensitivity is good: a validation study revealed 85% sensitivity (with a cutoff of 13 points) for mild cognitive impairment, and 83% sensitivity (with a cutoff of 11 points) for Alzheimer's dementia (14) . This test is now well established in Germany, but is hardly used in other countries (e10).
The clock drawing test
The clock drawing test is often used as an additional screening instrument for patients suspected of having Alzheimer's disease (Figure 2) . In order to draw a clock properly, an individual needs intact semantic memory, spatial perception, visuoconstructive skills, and executive functions (e11). When used in specialized outpatient clinics, the clock drawing test has 90% sensitivity, 56% specificity, a positive predictive value of 84%, and a negative predictive value of 69% (e12). It is probably not useful for differentiating between mild cognitive impairment and Alzheimer's dementia (AD) (e13, e14) . Many different scoring systems focus on the integrity of the clock face, the presence of two hands for the hours and minutes, practical problems in drawing, and conceptual problems. A detailed analysis of faulty placement of the hands is generally not performed (e15) . A neuropsychological study carried out by the authors (15) revealed differences between patients with early AD and normal control persons, particularly involving deficient drawing and placement of the minute hand (Figure 2 ). Only patients with progressed AD have problems drawing the clock face, as well as problems with the drawing, placement and reading of the hour hand (15) . The usefulness of this "minute-hand phenomenon" has not yet been validated in other types of dementia.
Identification of odors
In a number of prospective studies, impairment of odor identification has been found to predict a decline of memory (e16, e17), both among healthy elderly persons and among patients with MCI. The test involves holding an odor stick (16) or rub-off card containing an artificially produced odor under the subject's nose (brief smell identification test, BSIT) (e16, e17). The test is simple and fast, can be delegated, and finds ready acceptance among patients, as most of the odors tested are pleasant ones. Elderly persons with hyposmia (i.e., performance in the 10 th percentile or below) were found to suffer twice as much deterioration of semantic memory in four years as comparably aged persons with excellent olfactory identification (90 th percentile or above) (e16) . A test of persons with MCI involving a total of 137 subjects revealed that their risk of developing AD within two years quadrupled, from 15% to 60%, if they could identify fewer than seven of ten proffered odors correctly (17) . An autopsy study (e5) revealed a significant association between olfactory deficits and the frequency of neurofibrillary tangles in the entorhinal cortex and hippocampal CA1 region, but not elsewhere in the cerebral cortex.
History of depression
Moreover, a meta-analysis (18) revealed that persons with a history of major depression had approximately twice the risk of becoming demented. The pooled risk factor was 2.0 (95% confidence interval, 1.7-2.4) in case-control studies and 1.9 (95% confidence interval, 1.6-2.3) in cohort studies (18) .
Extended neuropsychological testing with the CERAD battery
The CERAD-Plus battery (produced by the Consortium to Establish a Registry for Alzheimer's disease) is the standard neuropsychological testing battery that is used in memory clinics. It consists of all of the individual test components of the CERAD battery, with the addition of a phonemic fluency test (S-words) and the TrailMaking Test (A, B). It is an economical and highly valid means of assessing performance in various cognitive domains (e18). The main advantage of this multidimensional test battery is that it can distinguish among different types of MCI (8) . A noteworthy aspect of the CERAD is that persons with amnestic MCI perform poorly in the delayed recall of words from a list (5) (Box 2). Patients with amnestic MCI are at the highest risk of progression to Alzheimer's dementia. Amnestic MCI, however, can also appear as a manifestation of severe major depression, or as a transient stage of vascular dementia. Non-amnestic MCI, without any other cognitive deficits, can be found as an early stage of frontotemporal dementia (8) . 
Imaging techniques
Once the cognitive deficits have been objectively demonstrated, brain imaging should be performed. Although computerized tomography (CT) of the head does enable judgments of the pattern of brain atrophy and of vascular changes, magnetic resonance imaging (MRI) affords markedly higher resolution without exposing the patient to ionizing radiation. According to the guidelines of the DGN and DGPPN (e2, e3) , MRI should be used in younger patients, in preference to CT. Automated techniques for the analysis of magnetic resonance images ("support vector machines") have been developed in specialized centers and will shortly be available in MRI scanners of the types used for routine patient care. Such techniques involve computer programs that learn how to distinguish among different entities, e.g., Alzheimer's disease, frontotemporal dementia, and normal aging, on a morphological basis alone (Figure 3 ) (19, 20) . The procedure is entirely automatic, but the intergroup differences must first be "learned" on the basis of a large, well-defined data set. Programs of this type can be integrated into already existing software packages for image visualization and could easily be made available outside of specialized centers. Data from multiple centers have already been successfully combined in a number of studies (20, 21, e19) . The use of such techniques for prognosis of conversion would also be of clinical interest: for example, among patients with MCI, a positive predictive value of 80% has been found for the differentiation of converters and non-converters to Alzheimer's dementia (21) .
Furthermore, the techniques of single photon emission computerized tomography (SPECT) and positron emission tomography (PET) can be used to display glucose metabolism directly, and thus to provide an indication of synaptic function or of amyloid deposition (e20, e21) . These techniques will continue to be available only in specialized centers because of the costs involved and the need for a cyclotron nearby for the generation of unstable radioactive isotopes.
Laboratory testing of cerebrospinal fluid and blood serum
Laboratory testing of the cerebrospinal fluid (CSF) has been found to be a reliable way of obtaining additional supportive evidence for a diagnosis of Alzheimer's disease. Particular attention must be paid to the use of proper materials for the pre-analytic handling of CSF specimens, because many types of surface will strongly absorb Abeta peptide. The determination of the quotient of Abeta 42 to Abeta 40, and the finding of an elevated level of overall tau protein or of phospho-tau, have been found to have more than 85% sensitivity and specificity (e21-e25) . Furthermore, a Swedish group (22) has been able to show that MCI patients with low Abeta and high phospho-tau are 17 times as likely to progress to AD as are MCI patients without this CSF profile. A combination of structural abnormalities that are visible by MRI with CSF abnormalities of this type raises the "likelihood quotient" to as high as 19.2 (23) . This is the first study documenting the ability to diagnose Alzheimer's disease before the onset of dementia with clinically acceptable sensitivity and specificity (greater than 80%). Thus, it is already possible to characterize a high-risk group in the preclinical stage of Alzheimer's disease.
Future prospects
In a groundbreaking publication (24) , new diagnostic criteria for Alzheimer's disease have been proposed for incorporation into future editions of the DSM and ICD (DSM-V and ICD-11), requiring not only an insidiously progressive impairment of episodic memory, but also supporting evidence from a biomarker of some type (atrophy visible by MRI, hypometabolism revealed by PET, low Abeta and/or high phospho-tau levels in the CSF, or a strongly positive family history). This type of categorization makes scientific sense, but it would lead to a marked elevation of costs for diagnostic testing in the clinical setting.
Alzheimer's disease is present in the individual patient for a number of years before dementia arises. Advances in early diagnosis (CSF analysis, neuropsychological testing, imaging studies) now make it possible, for some persons with mild cognitive impairment (MCI), to detect the presence of Alzheimer's disease before dementia becomes manifest. This type of early diagnosis creates an ethical dilemma by identifying a disease for which there is, as yet, no treatment, but it is also a prerequisite for the study of treatments that might modify the course of the disease. Over the next few decades, research in this area will center on the development and evaluation of potentially useful therapeutic interventions.
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KEY MESSAGES
• Patients'-and third parties'-complaints of forgetfulness should be taken seriously.
• A number of different psychological tests, with varying degrees of comprehensiveness, can be used to obtain objective data that permit a judgment whether dementia is probably present or probably absent.
• The diagnosis of mild cognitive impairment (MCI) can only be made after extensive testing, which is available in specialized memory clinics.
• In patients with MCI who have a certain pattern of findings on ancillary tests (CSF tests and imaging studies), dementia can be predicted to develop within a few years with a probability greater than 80%. Thus, it is already possible to speak of persons with Alzheimer's disease who have not yet developed overt dementia. 
